Amaç: Gebeli¤e özgü plazma proteini-A (PAPP-A) kötü gebelik sonuçlar› aç›s›ndan riskli bulunan hastalar› gebeli¤in erken döne-minde belirlemek için önerilen markerlardan biridir. Bu çal›flmada amac›m›z ilk trimester düflük PAPP-A seviyelerinin gebelik komplikasyonlar› ile birlikteli¤ini incelemektir.
P E R I N A T A L J O U R N A L P E R I N A T A L J O U R N A L
Abstract
Objective: Pregnancy-associated plasma protein A (PAPP-A) is one of the markers recommended to identify patients at early periods of pregnancy who are under risk in terms of poor pregnancy outcomes. Our aim in this study was to analyze the association between low PAPP-A levels at first trimester and pregnancy complications.
Methods:
Serum PAPP-A results of pregnancies between 11 and 14 weeks of gestation who referred for first trimester chromosomal anomaly screening were analyzed retrospectively. While 0.35 MoM and higher values were considered as low PAPP-A level, the values between 0.35 and 2.07 MoM were considered as normal PAPP-A level. In order to evaluate poor pregnancy outcomes, the obstetric history of pregnant women including intrauterine growth retardation, gestational diabetes, preeclampsia, preterm labor diagnoses, delivery type, birth weight and fetal genders were recorded.
Introduction
The screening tests during early periods of pregnancy are significant in order to provide preventive and therapeutic procedures. One of the markers recommended to identify patients at early periods of pregnancy who are under risk in terms of poor pregnancy outcomes is pregnancy associated plasma protein-A (PAPP-A). PAPP-A secreted by syncytiotrophoblasts appears in maternal serum just after the implantation and it increases its concentration during pregnancy until it reaches its maximum level at term. The most common purpose to use PAPP in clinics is chromosomal anomaly screening programs at first trimester. Besides, many studies were reported evaluating the relationship of fetal well-being at third trimester with PAPP-A. [1] Although it is known that there is no association between high PAPP-A levels and poor pregnancy outcomes, low PAPP-A levels at early periods of pregnancy is closely associated with poor fetal and maternal prognosis even though karyotype is normal. [2] [3] [4] It has been shown that low PAPP-A levels between 10 and 14 weeks of gestation are accompanied by pregnancy complications such as IUGR, preterm labor and fetal death. [2] With these findings, it was claimed that low PAPP-A level at first trimester may be an early sign for placental defect on implantation process. [5] However, there are still uncertainties for using low serum PAPP-A levels as screening test to predict poor pregnancy outcomes and what cut-off value is required.
Our aim in this study is to analyze the association between low (≤5th percentile) PAPP-A levels at first trimester and pregnancy complications.
Methods
The serum PAPP-A results of pregnancies between 11 weeks and 0 day and 13 weeks and 6 days who admitted to ‹zmir Tepecik Training and Research Hospital for first trimester chromosomal anomaly screening between September 2012 and October 2013 were evaluated retrospectively. Serum PAPP-A was measured by using ELISA kit (Immulite One; BioDPC, Los Angeles, CA, USA) via sandwich ELISA method. In the study, PAPP-A median values calculated according to obstetric population between 11 and 14 weeks of gestation were used. Accordingly, 5th percentile of PAPP-A MoM values was determined as 0. Maternal age, maternal weight, gestational age, parity, presence of pregestational diabetes mellitus (DM), smoking habit and conception type (spontaneous or invitro fertilization [IVF]) of pregnant women in both groups at the time of sampling were collected. In order to evaluate poor pregnancy outcomes, the obstetric history of pregnant women including intrauterine growth retardation, gestational diabetes, preeclampsia, preterm labor diagnoses, delivery type, birth weight and fetal genders were recorded. Pregnant women who could not be followed up until delivery for any reason, those who had multiple pregnancy, and those who had fetus with chromosomal or major structural anomaly were excluded from the study.
Gestational age was determined by calculating crown-rump length during nuchal translucency measurement. All measurements were done by specialists experienced in obstetric sonography. IUGR was defined as birth weight expected according to gestational age being <10p based on Hadlock formula. [6] Preterm labor was considered as the termination of pregnancy before 37 weeks 0 day. Preterm labor was divided into subgroups according to spontaneous preterm labor, preterm premature rupture of membrane (PPROM) and iatrogenic reasons. Preeclampsia was defined as gestational hypertension (GH) with 300 mg/24h. Preeclampsia was considered as early-onset if diagnosed before 34 weeks of gestation, and as late-onset if diagnosed after 34 weeks of gestation. Gestational DM diagnosis was established according to the evaluation of 50 g (and 100g, if necessary) glucose tolerance test results between 24 and 28 weeks of gestation.
Low and normal PAPP-A levels were evaluated in terms of clinical characteristics and gestational outcomes. Statistical analysis was done by SPSS software version 20.0 (Statistical Package for the Social Sciences; SPSS Inc., Chicago, IL, USA). Continuous variables were given as mean±standard deviation (SD). In the comparison of two groups, Mann-Whitney U test was used for continuous variables and chi-square test for categorical variables. P<0.05 was considered statistically significant.
Results
In our study, PAPP-A measurement was carried out on 9362 patients at our hospital during specified period. Of these patients, PAPP-A values were at and below 5th per-centile in 471 cases (PAPP-A ≤0.35 MoM), between 5th-95th percentile in 8417 cases (2.07 MoM > PAPP-A >0.35 MoM) and at and above 95th percentile in 474 cases (PAPP-A ≥2.07 MoM). A total of 211 patients who were complying with study criteria and of whom we were able to access their data were evaluated in the low PAPP-A group. In order to compare the results of these patients, 232 patients were chosen randomly from the normal PAPP-A group. There was statistically no difference between two groups in terms of maternal age, maternal weight, gestational age during sampling date, pregestational DM, smoking habit, and IVF pregnancy ( Table 1 ).
The prevalence rates for intrauterine growth retardation (p=0.01), preeclampsia (p=0.019), early-onset preeclampsia (p=0.043), preterm labor (p=0.016), preterm premature rupture of membrane (p=0.038) and iatrogenic preterm labor (p=0.040) were significantly high in the low PAPP-A group compared to the control group ( Table 2 ). The birth weight was also low (p=0.01) which was statistically significant, and cesarean section rate was high (p=0.008) in the low PAPP-A group ( Table  2) . Statistically no significant difference was found in terms of late-onset preeclampsia (p=0.248), gestational DM (p=0.892), spontaneous preterm labor (p=0.914) and fetal genders (p=0.203) ( Table 2 ).
Discussion
In our study, it was shown that low maternal serum PAPP-A values between 11 and 14 weeks of gestation resulted with preeclampsia, IUGR, preterm labor, cesarean section delivery and pregnancies with low birth weight.
Low maternal serum PAPP-A levels accompanying with the development of gestational complications associated with insufficient placentation and/or placental dysfunction were reported in also previous studies. [2, 5] Spencer et al. reported in the study screening more than 45,000 women that there was association between low PAPP-A levels at first trimester and low birth weight, fetal death and preeclampsia. [7] [8] [9] In a multi-centered study consisting of 34,271 pregnant women, a significant association was found between low PAPP-A levels at first trimester and preeclampsia, spontaneous fetal loss (≤24 weeks), birth weight below 5th percentile, gestational HT and preterm labor. [10] In another study including 5297 cases, it was reported that serum PAPP-A levels at between 10 and 14 weeks of gestation were lower in women whose pregnancies were complicated with abortion, IUGR and preeclampsia. [11] Smith et al. found that low PAPP-A levels increased fetal death risk associated with placental dysfunction for 46 times. [12] PAPP-A concentration is the reflection of placental volume and probably the trophoblastic tissue amount. A series of maternal and gestational factors, particularly the gestational age, affect the serum concentrations of PAPP-A. However, in some of previous studies, clinical characteristics of case populations were disregarded. [10, 11] Therefore, taking maternal factors into account such as body weight, smoking habit, IVF pregnancy and diabetes is the most significant advantage of this study. The association between low PAPP-A level and increased preeclampsia risk has been shown in many studies. [7, 13, 14] Ong et al. found that the maternal serum PAPP-A levels in 23% of the preeclamptic cases were below 5th percentile. [11] Poon et al. reported that the low PAPP-A level is a marker with low sensitivity for particularly the development of early-onset preeclampsia. [14] In our study, although low PAPP-A levels were found in early-onset preeclampsia, no significant change was observed in first trimester PAPP-A levels when all preeclampsia cases were analyzed. We believe that this is because of the abundancy of late-onset preeclampsia case. Low PAPP-A level being significant in early-onset preeclampsia instead of late-onset preeclampsia can be attributed to the etiological difference. Accordingly, placental dysfunction that may affect PAPP-A concentration is the most significant etiological reason of earlyonset preeclampsia.
The most of the early-onset preeclampsia cases was together with IUGR in a similar way with many other studies. In one of two studies where there is no significant difference between IUGR and low PAPP-A level, Johnson et al. analyzed only the patients who had fertility treatment. [15] In another study carried out by Morssink et al., the number of patients participated in the study group was quite lower than studies reported. [16] A significant association was observed in terms of low PAPP-A levels and preterm labor, together with the impact of maternal and fetal indications secondary to preeclampsia and IUGR. Johnson et al. [15] and Pedersen et al. [17] showed that there is association between low PAPP-A levels and spontaneous preterm labor, even it is weaker. It is known that intraamniotic infection is the most important factor of the process leading to preterm labor. However, it was also asserted that vascular developmental defects during placentation may also have a role in the pathogenesis of preterm labor. [18] She at al. suggested that first trimester PAPP-A levels in preterm labor with both PPROM and intact membranes were lower than term pregnancies. [19] Although this association was shown in PPROM group in our study, no significant difference was observed in the first trimester PAPP-A levels of the cases with spontaneous preterm labor. The possible reason of this difference may be that the placental vasculopathy may progress more severely in PPROM group compared to spontaneous preterm labor group.
In our study, the low PAPP-A levels are seen together with the increased cesarean section rates and low birth weights. These findings arise from the expected early termination of pregnancies complicated with IUGR, preeclampsia and PPROM. Pederson et al. measured PAPP-A values of 93 pregnant women through their maternal serum between 8 and 14 weeks of gestation and found that there was an inverse proportion between these values and the gestational period but a direct proportion with birth weight. [17] However, Morssink et al. compared newborns with birth weight below 5th percentile and those with normal birth weight, and found no significant difference between two groups in terms of PAPP-A levels. [16] The measurement of all proteins flowing in maternal blood at first trimester cannot determine poor pregnancy prognosis. Although free beta-HCG is another protein synthesized by syncytiotrophoblasts, its low levels are insufficient to predict poor obstetric outcomes such as PAPP-A. [2] Kavak et al. showed that first trimester maternal free beta-HCG values could not be used to predict low birth weight that may develop later, gestational DM and hypertensive disorders. [20] PAPP-A is not only a marker showing the volume or the health of syncytiotrophoblasts, but also a regulator helping trophoblast to function. PAPP-A is a protease having affinity for insulin-like growth factor binding protein-4 (IGFBP-4).
[21] Decrease of PAPP-A level in blood increases IGFBP concentration and decreases free IGF amount. IGFs controls glucose and amino acid transportation to trophoblasts and have a role in fetal and placental growth. It is believed that IGFs are included in the autocrine and paracrine controls required during the decidual invasions of trophoblasts. [22] Some authors consider that PAPP-A does not have sensitivity and specificity sufficient enough to be used as a screening test alone for determining the perinatal complications of pregnancy. [10, 14, 20, 23] Retrospective planning of our study makes it difficult to interpret the predictivity of low PAPP-A. Smith et al. reported that PAPP-A values below 1st percentile have high positive predictive value to determine IUGR. [12] Therefore, a lower threshold value for PAPP-A would have higher prediction capacity.
Conclusion
In conclusion, our findings confirm that there is a significant association between poor pregnancy outcomes and low maternal serum PAPP-A levels. These obser-vations indicate that complications appearing at the late periods of pregnancy may be determined at first trimester and the early check of IGF system during early pregnancy has a critical role for the normal placental development. However, PAPP-A does not have sufficient reliability to use as an isolated marker for screening the whole population. Therefore, it will be helpful for increasing the clinical benefit to use PAPP-A together with other biochemical and sonographic markers in the patient population with high risks in whom gestational problems may recur.
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